Abstract. Let L be a completely bounded linear map from a unital Calgebra to the algebra of all bounded linear operators on a Hubert space. Then
Introduction
Let Mn denote the C*-algebra of complex nxn matrices generated by the matrix units Ey (i, j = 1,2, 3, ... , n) and B(H) the algebra of all bounded linear operators on a Hubert space H. Let A and B be C*-algebras, and let L: A -> B be a bounded linear map; the map L is called completely positive if L ® I": A <g> Mn -> B ® M" defined by L ® I"(a ® b) = L(a) ® b is positive for all zz. L is completely bounded if sup" ||L ® 7"|| is finite, and we write ll-i-llcb = sup" ||L®/"||. We define L*(a) = L(a*)* and S' the commutant of S contained in B(H). Let T be a bounded linear operators on H ; the numerical radius of T is w(T) = sup^=x{\(Th, h)\} .
In [3, Theorem 2.2] , it has been shown that every completely bounded map L from a unital C*-algebra A into B(H) has a minimal commutant representation L(a) = V*TU(a)V. In [4, Theorem 2.7], we have S(L) = min{ ||r/>||cb : <f> ± Re XL is completely positive for all \X\ = 1} = min{i<;(r): L has a minimal commutant representation V*TUV}.
The work in this paper is to sharpen the estimate in the above mentioned theorems. Example 2.8 shows that there exists some case such that
is completely positive for all zz, then ( /. ¿ ) is completely positive. However, the converse is not true. If ( /. £ ) is completely positive, then <f> ± XL is completely positive for all |A| '= 11 The converse is also not true.
The numerical radius
Applying the results from Paulsen [2] , we have the following properties.
Proposition 2.1. The following three statements are equivalent:
(1) w(T)<l.
(2) 
